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>@?BADCFEHGI?BA;JLK1?BMINPO�MRQI?BA"STELM-UVUIO�WRADO$XD?BA"SZYL?BA;?\[
]-J&[D[D?^GI_BO`AaJ
b JPQIM&A=cdO�_^_&G-O$SZJZM-UeADO$MTQf[D?^MINgJPMIOZh [ji-MINZO$Xa[$kml`CIOdn
O�MfO�XDo
ELGf_BO;pdO$UIOZY)ifMfUq?^MINgrHXaO�O$sgt6EuAaCIO�t6EuAa? b EL_LMfJLAaELAD?^JZM b QItVo
GvO�Xw[xJPtVOyKzJZX b JPt�]IQqAD?^MIN{ADCIO b EZ_BO$MfUIEZX$Y;UqO)[ b XD?^GvO$[}|"Qf[xA
[DQ b C�E�t�O�AaCIJqU~?BM��V���-���g�I�L���q���g�L� ���L�v��?BM~AaCIO�O$?BNPC&ADC
b O$MRQqADXaSZk�l`CfO�[aELt�O:t�O�ADCfJRU�?\[VUIO$[ b Xa?BGvO$U�G&S���JZGvO�XDA
��O b JZXwUqO�?^M��1�I���`�D�u�q�1�Z���"�8�}��������?^M�ADCIO+[D?BW&AaO�O$MPAaC
b O$M&ADQIXaSZY�AaCIJZQINPC�ADCIO@XaJZ_^O�JZK8AaCIO@CfEZMfUI[�CfE¡ PO�GvO�O$M
[DcdEZ]I]-O)U¢k=>{O b EZMVEP[D[DQIt�OZY¡AaCIO�M�YLADC-EuA�ADCIO�t�O�ADCIJqU�cdEP[
?^M�Q-[xO�AaCIXDJPQINZCfJZQqA~ADCfOy£f¤d¥¦]-O$XD?^JqU¢YjAaCIJZQfNZC§��O b JZXwUqO
MIJZADO$[mAaCfEuA
?BA�c`EZ[=MIJZA=cdO�_^_RsRMIJuc�M�UqO)[x]f?¨AaOd?BAa[
EZM&AD?\©PQf?¨A"SPk

l`CI?^[�t�O�AaCIJqU�?^[�MIJZATADCfO8[aELt�OyEZ[TADCfOVªw¤�CI?^[aELMRGvJZ]R«
t�O�AaCIJqU6JLK¢¬
EL?vELMfU6¬
EZ?�­¯®)°±YRc�CI? b CF[DO�O�t6[;ADJ�GvO}Eet�Q b C
t�JZXaO+XaO b O�M&A8UqO$ ZO�_^JZ]ftVO$M&A$Y�AaCIJZQINPC(AaCIO+]IXa?^M b ?^]I_^O$[8JLK
ADCfO~A"c�J6[DSR[xADO$t6[�ELXaOH[D?Bt�?^_^EZX$k
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��O b JZXwUqO�CfEP[jELMeO�W b O�_^_BO$M&A�Uq?^EZNZXwELt(JZK&c�C-EuA�EL_^_LAaCIO;CfEZMfU
]vJP[D?¨Aa?BJPMf[g_^JRJZs:_B?^sZOPY1XDO$]IXDJqUqQ b O$U�CfO�XaO�EZ[}¶=?BN-km·PY1[DJF¸�h _B_
Qf[DO�Cf?^[ b JPMR ZO�M&Aa?BJPM�XaELADCIO$X�AaCfELM�pdO$UqOPh [$kml`CfO�GfEP[x? b ?^UqO)E
?\[jAaJgUq?^ &?\UqO�SZJZQfXjifMINPO�Xw[j?^M&ADJ�A"cdJ¹NZXaJZQf]f[jJPMeO$E b CeC-ELMfU¢Y
ELM-U�O)E b CVNZXaJZQI]Vc�?^_B_IXaO�]fXDO)[xO$MPA�JZMfO¹Uq?BNP?¨A;JZK1E}KzJPQIXxo�Uq?^NZ?BA
MRQItTGvO�X�?^M@¥¹XwELGI? b MfJLAaELAD?^JZMjkºl`CIO:ADCI?^XwU¢Y;KzJPQIXxAaCºEZMfU
iIK»AaC¼ifMINPO�Xw[TJZK�ADCIO:_^O�K»A�CfELMfU¼XDO$]IXDO)[xO$M&A�ADCIO:JZMfO$[�]-JZo
[D?¨Aa?BJPMjY`c�CI?B_^O�ADCfO�ADCRQItTG(EZMfU�KzJZXaO�ifMfNZO�X�JZKHAaCIO�[aELt�O
CfEZMfU�XDO$]IXDO)[xO$M&A}AaCIO�ADO$Mf[e]vJP[D?¨Aa?BJPMjkFl`CIOVADCI?^XwU¢YjKzJPQIXxAaC
ELM-UViIK»ADCyifMINZO$Xa[;JZM�ADCfOgXa?BNPCPA;C-ELMfU6XaO�]fXDO)[xO$MPA
AaCIOgCRQIMIo
UqXaO$UI[$YIELM-UFAaCIO~ADCRQIt�G�EZMfU8KzJZXaO�ifMfNZO�XdAaCIO~ADCIJPQf[aELMfUI[$k

l`CIO6JZMIO)[eELXaO6[x?^NZMI?BifO)U+GRS�AaCIO6_\EZ[xAHAaCIXaO�O�ifMINPO�Xw[HJLK
ADCfOe_BO�K»A¹CfELMfUj½

¾ CfEP[dADCIOe_^?BAxAD_^O~ifMINPO�X¹UqJuc�M:JZM8ADCfOe]fEL_^t�¿

À CfEP[dADCIOe_^?BAxAD_^O�ELM-U8cdO$UfUq?BMfN�i-MINZO$Xa[`UqJuc�Mj¿

Á CfEZ[�EZ_B_jADCIXaO�OHifMINPO�Xw[�UqJuc�Mj¿
Â CfEZ[dAaCIOet�?^UfUq_BO�EZMfU:c�O)UIUq?^MINVifMINPO�Xw[dUIJuc�Mj¿
Ã CfEZ[dAaCIOet�?^UfUq_BO~i-MINZO$X¹UqJuc�Mj¿
Ä CfEZ[dAaCIOecdO$UIUq?^MINVifMINPO�X¹UqJuc�M�¿
Å CfEZ[VAaCIO�_^?¨ADAD_^O�ifMINZO$X6G-O$M&A$Y�ADJZQ b CI?BMfN{AaCIO�XDJRJZA�JZK

ADCIO~i-MINZO$X$¿
Æ CfEZ[¹ADCIOT_B?BAxAa_BOVELMfU�cdO$UIUI?BMINFifMINZO$Xa[¹G-O$MPAH_B?^sZO$c�?^[DOZ¿

ELMfU
Ç CfEZ[�EZ_B_jADCIXaO�OHifMINPO�Xw[`G-O$M&A¹_B?^sZO$c�?^[DOZk
l`CIO}ADO$Mf[dELXaO�ADCIO$M8[D?BNPMI?BifO$U6GRSVADCfO¹ADCRQIt�G8EZMfU�KzJZXaO�o

ifMINZO$X$½
¾qÈ CfEZ[�ADCfO�ifMfNZO�XDAD?^]ÉJPM�ADCIO�t�?^UfUq_BO�|"JZ?^M&A�JZK�ADCIO

ADCRQIt�Gj¿
À-È CfEZ[jADCIO;ADCRQItTGe_\EL?^MeE b XDJ&[D[vAaCIO;]fEZ_BtÊELMfU}AaCIO;ifMfNZO�X

QI]IXa?BNPC&A$¿
ÁvÈ CfEZ[dAaCIO~AD?^]f[�JZKmAaCIO~ADCRQIt�G�ELMfUyifMINPO�X`ADJPNZO�ADCIO$X$¿
Â1È CfEZ[FADCIO+ADCRQIt�G(]IXaO$[a[x?^MIN¼ELN&EL?^Mf[xAFADCIO{JZQqAw[x?\UqO�JZK

t�?^UIUI_BO`|"JP?BM&A¹JLK=ADCfO~ifMINZO$X$¿
Ã-È CfEZ[dAaCIO~ADCRQIt�G8]fXDO)[D[D?BMfN�GvO�A"cdO�O$MyAaCIO~tV?\UIUq_^O�ELM-U

c�O)UIUq?^MIN�ifMINPO�Xw[�¿
ÄvÈ CfEZ[=AaCIOdADCRQIt�G�GvO�M&A;EuA�ADCfOdt�?\UIUq_^OZY&ELMfU�ADCIO`ifMfNZO�X

c�XaEZ]I]vO$U:Ju ZO$X�?BA$¿
Å È CfEZ[�AaCIO:AD?^]�JZKgADCfO8AaCRQItTG�ADJPQ b CIO$U�G-O�A"c�O$O�M�ADCIO

A"c�JVAaJZ]V|"JZ?^M&Aa[`JLK=ADCfO~ifMINZO$X$¿
ÆvÈ CfEZ[}AaCIOVADCRQItTGfMfEL?^_
]IXaO$[a[xO)U+ELN&EL?^Mf[xAgADCfOV?^Mf[D?^UIOVJZK

ADCIOet�?\UIUq_^O`|"JZ?^M&A¹JLK=ADCIO~ifMfNZO�X)¿qELMfU
ÇvÈ CfEZ[dAaCIO~ifMINPO�XDAD?^]�JZM8ADCIOeGfEP[xO~JZK�ADCfO~ADCRQItTG�k
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l`CIO6[DEZtVO�]vJP[D?¨Aa?BJPMf[HJZM{ADCIO6Xa?^NZC&AHC-ELMfU�UqO�MfJLADO�JPMIO
CRQIMfUqXaO$U�AD?^t�O$[eEZ[}AaCIJP[DO�JPM�AaCIO�_BO�K»A~C-ELMfU¢kVl`CIOVNZSRtVo
MfEP["Aa? b [TXaO$©&QI?^XDO)U§ADJ{t6ELsZO8JLK}EZ_B_�ADCfO$[DO8]vJP[D?¨Aa?BJPMf[�t�E¡S
AaEZsZO�[DJZt�O¼]fXaE b AD? b OPYTGIQIA§ELA�ADCIOºO�M-UËJLK6AaCIO�UIE¡S�?BA
UqJRO$[DMjh A�t6EuADADO$X�?BK+SZJPQ b ELM�h A�©&QI?BADOÌt6ELsZO(ADCIO$tÍEL_^_
b _^O$EZMI_^SZY1[xJF_^JZMfNyEZ[gSZJZQ b ELM�Uq?\[xAD?^MINZQI?\[DC�MI?BMfO�Uq?BÎvO$XDO$M&A
]vJP[D?¨Aa?BJPMf[dKzJZX�O)E b C:NZXaJZQI]8JLK=ifMINZO$Xa[$k

��O b JZXwUqO�[xADJP]f[�CIO$XDOPY}GIQIA+p�O)UqO§NZJRO$[:JPM�AaJº_\ELXaNZO$X
MRQItTGvO�Xw[$Yqt�EPUqO~GRSy]I_\E b ?BMINVAaCIOeCfELM-UyJPMyAaCIOeG-JqUqS1½

¾qÈ-ÈvÈvÈ CfEP[
AaCIOg_^O�K»A`]fEL_^t�JZM6AaCIOgGIXaO$EP["A)YLifMfNZO�Xw[;Qf]&c`ELXwUI[$¿

À-È-ÈvÈvÈ ?\[`ADCfO~[aELt�OPYqGIQqAgc�?BADC:ifMINPO�Xw[`[x]IXaO$EPU¢¿

ÁvÈ-ÈvÈvÈ CfEP[dADCIO~i-MINZO$Xa[�UqJuc�MRc`ELXwUI[$¿

Â1È-ÈvÈvÈ CfEP[dADCIOe_^O�K»A¹]-EL_^tÏJZM8ADCfOeMfE¡ ZO$_ Y&ifMINPO�Xw[`QI]RcdEZXaUf[�¿

Ã-È-ÈvÈvÈ CfEP[jAaCIOdGfE b s~JLKfADCIOd_BO�K»A=C-ELMfUTJZMeAaCIO�M-E¡ ZO�_±Y)ifMINPO�Xw[
QI]Rc`ELXwUI[$¿

ÄvÈ-ÈvÈvÈ CfEP[dADCIOe_^O�K»A¹]-EL_^tÏJZM8ADCfOeGfE b sFJZK�AaCIO~ADCI?^NZC�¿

Å È-ÈvÈvÈ CfEP[dADCIOTGfE b s6JZKmAaCIOe_BO�K»AgCfEZMfU:JZM8ADCIOeGfE b sFJLK=ADCfO
AaCI?BNPCj¿

ÆvÈ-ÈvÈvÈ CfEP[dADCIOe_^O�K»A¹]-EL_^tÏJZM8ADCfO~KzXDJPMPA�JZKmAaCIO~ADCI?^NZC�¿IELMfU

ÇvÈ-ÈvÈvÈ CfEP[dADCIOe_^O�K»A¹C-ELMfU:JZM8ADCfOeNZXaJZ?^Mjk
l`CIO{[aELt�O�]vJP[D?¨Aa?BJPMf[8Qf[x?^MIN�AaCIO�XD?^NZC&AyCfEZMfU(UqO$MIJLAaO

MRQItTGvO�Xw[`AaO�M�AD?^t�O$[}EZ[¹_\ELXaNZOPk�l`CIOe]vJP[D?BAD?^JZM�KzJZX¹A"c�O$MPA"S
ADCfJZQf[aELMfUjY`EZMfU@pdO$UqOPh [Ft�EZMIMIO$XFJLKeO�Wq]IXaO$[a[D?BJPMjYd[DO�O$t6[
ADJ:?^tV]f_BS�AaCfEuA~SZJPQ{EZXDO$Mjh A~t6ELsR?^MIN8EZM&S�MRQIt�O$XaEZ_^[}c�?¨AaC
SZJPQIX¹i-MINZO$Xa[}EuAgAaCIO�[aELt�OTAD?^tVOPk}¸ÐA~[xCfJZQI_\U�GvO�]vJP[a[x?^GI_^O
ADJ§UqJ�[DJºÑ�]-J&[D[D?BGf_BS�Qf[D?^MIN�E�Uq?BÎvO$XDO$M&A6[D?^NZM¼KzJPXVA"c�O$MPA"S
ADCfJZQf[aELMfU-Ò�YRCIJucdO� ZO$X$YREL_^_^Juc�?BMIN�SZJPQ6ADJVO�Wq]IXaO$[a[`ELMRS6[x?BWRo
Uq?^NZ?BAHMRQIt�G-O$X}JPM+SPJZQIXHCRQIt6ELM+EZGfE b Qf[�kepdO$UIO�EL_\[DJyCfEP[
E�[DS&t�G-JP_
KzJZXTJZMIO6t�?^_B_^?BJPMjY=G-O$?BMIN�GvJLAaC�CfELM-UI[ b _\EZ[D]vO$U
ADJPNZO�ADCIO$X$k

l`CIO�XaO$EPUqO�X=t�?BNPC&A�C-E¡ ZO�MfJLAD? b O)UeAaCfEuA�ADCfO�XaO�?\[=MIJH[D?^NZM
KzJZX}Ó�O$XDJ-k¹l`CIO�Ó�O$XDJ8[xSRtTGvJZ_m?BM�¥gXaEZGI? b MIJLAwEuAa?BJPM�?^[�|"Qf[xA
E�]I_\E b O�CIJP_^UIO�XTEZMfU�ADCIO$XDOy?^[TMIJ�MIO$O$U�KzJZX�?¨A�c�CIO�XaO6ADCfO
Uq?^NZ?BAa[VELXaO b JPMf[xADXwEL?^MIO$U�AaJ+GvO8?^M b O$XxAwEL?^M¼]vJP[D?¨Aa?BJPMf[�Y
EP[
JZM�EZM:EZGfE b Qf[`JZX¹?^M:ADCIO~i-MINZO$Xg[xSq[xADO$t:k�¸ÐK=SPJZQ:cdEZMPA�AaJ
ADCf?BMIsyJLKmÓ$O�XaJVEP[dCfE¡ R?BMIN�ELM8O�Wq]I_^? b ?¨A¹[D?BNPMjYq?BA`?\[dADCfO~[D?^NZM
c�?BADC�EL_^_1ADCIO~i-MINZO$Xa[`O�W&AaO�MfUIO$U¢k

¶m?^NZQfXDO�·Z½T�1�I�}�}�����e�"��Ô��q��Õ���Öu�&×FÕ�ÖV�»�f�gØT�L�v�P��Y&KzXaJZt
��O b JZXwUqOZk
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l`CIOeJPMI_BS b JZ]RSFJZK
�V���f���¹�f�u���q���g�L� ���L�v��ADCfELA¹¸�C-E¡ ZO
GvO�O�M�EZGI_^O~ADJ�ifMfU�?\[`AaCIO�Ý;MINP_B?\[DC�ADXwELMf[D_^ELAD?^JZM:JLK�¤�CfEL]Io
ADO$XT¸D¸HNP?B PO�M§GRS+Þ;O$_^UICfELt�­ ßL°±k�l`CI?\[�O�W b O�Xa]qA�UIJ&O)[eMIJZA
?^M b _^QfUqO:ELMRS+?^Mf[xADXaQ b Aa?BJPMf[�JPM¼CIJucàADJ{UIJ b JPtV]fQqAaELAD?^JZM
ADCfJZQINPC(Þ;O�_\UqCfEZtá?Bt�]I_^?^O$[:ADC-EuA:ADCIO$S(O�Wq?\["A)kÉ��O b JZXwUqO
O�M-UI[(�v�f���`�D�u�q�1�Z�¼�x���}�������+]IXaJZt�?^[D?^MIN¼AaJ b JZM&AD?^MRQIO
ifMINPO�XDo±XaO b sPJZMI?^MIN�EuK»AaO�XVCIO:CfEZU b Ju ZO$XDO)U{KzXaE b AD?^JZM-[�Y
GIQIA
CIO�MIO$ ZO�X�[DO�O�t6[�ADJ�CfE¡ POyNZJZAxAaO�M�ELXaJZQIMfU�ADJ§UqJZ?^MIN§[xJ-¿
CI?\[g_\EuAaO�XHG-JRJPsvYg�1�I��â6�f��� ���Ð�L�v�6�"�{â:�»� ����Y b Ju ZO�Xw[�JPMI_BS
¥¹XwELGf? b MIJZAaEuAa?BJPMjk

ã¹JZMfO�ADCfO�_^O$[a[�Ymc�O b ELM�[xO$O6CIJuc b JZt�]IQqAwEuAa?BJPM b ELM§GvO
Ñ�EZMfU�]IXaJZGfEZGI_BS@c`EZ[wÒ:UqJZMfO�GRS b JZM-[x?\UqO�Xa?^MIN�AaCIO¼EL_^NZJZo
Xa?¨AaCIt6[gQf[DO$U�G&S�EZM+ELGfE b Qf[$k~¤�JPt�]fELXaO$U:AaJFADCfO�ELG-E b Q-[
¸`UqO$[ b Xa?BGvO$U:?^M�ELM�O$EZXD_^?BO$X�ELXDAD? b _^OV­¯ä¡°ÐYqAaCIOeifMINPO�XDoÐEZGfE b Qf[
CfEP[eE�Uq?^[aEZUI ¡EZMfELNPO�?^M�ADCfELA�?¨A b ELM§JZMf_BS�XaO�]fXDO)[xO$MPAeJPMIO
MRQItTGvO�XHEuA~E�AD?^t�OZk}ågJuc�O$ ZO$X$YIGvO$EPURo±KzXaEZtVO�ELGfE b ?±Yv[DQ b C
EZ[HAaCIJP[DO6Qf[DO$U{?BM¼EZM b ?^O�M&A���JPtVOFEZMfU+ADCIOFt�JqUqO$XDM§¶fEZX
Ý�EP["A)YLELXaO�[x?^t�?B_\ELXa_^SH_^?^tV?BADO)UTEZMfUe?\[m[xAD?^_B_R]vJP[a[x?^GI_^O;AaJ b JPtVo
]IQqAaO�?BM&AaO�XaO$[xAD?^MIN~ADCI?^MIN&[�c�?¨AaC�ADCIO$t:¿RE~UqO�AwEL?^_BO)U�UqO$[ b Xa?B]Io
AD?^JZM+JLK
ADCfOVEZ_BNPJZXa?¨AaCIt6[ b EZM�G-O�KzJZQfMfU�?^M+æ�JRJZMjh [}G-JRJZs
­^·�°Ðk

l`CI?BMfsVJZKjQf[D?BMIN�ET[D?Bt�]I_^O¹KzJPQIXxo±KzQIM b AD?^JZM b EL_ b QI_\EuAaJZX;JPX
EZUfUq?BMfNVt6E b CI?BMfOZk;¸ÐK�SZJPQ8?^NZMIJPXDOHAaCIOet�O�t�JZXaS6KzQIM b AD?^JZMjY
ADCfO$[DO�UIO� R? b O$[VCfE¡ POyJZMf_BS¼JPMIO:XDO$NZ?\["AaO�X)Y b EZ_B_^O$U¼ADCIO¼�Zç�è
ç��q���qéB�L�Ð�L��Ymc�Cf? b C¼[xADJPXDO)[eE�[x?^MINP_BO6MRQIt�G-O$X$k�l`CIOFJPMI_BS
ADCf?BMIN�SPJZQ b ELM:UqJ�?^[`EZUfU¢YI[xQfGqADXwE b A$YRtTQI_BAD?^]I_^SyJPXdUq?^ R?^UIO
ADCf?^[TM&QftTGvO�X�c�?BADC¼E�[DO b JZMfU{MRQItTGvO�XTA"S&]vO$U�?^M�JZM�ADCfO
sZO$SRG-J&ELXwU¢Y
c�?¨AaCºADCIO�XaO$[DQI_¨A�XaO�]I_\E b ?BMIN+ADCIO b JZM&ADO$M&Aa[�JLK
ADCfO8E b$b QIt�QI_\EuADJPX$k{êg[D?BMIN+ADCIO8NZO)["AaQIXDO)[�¸�UqO)[ b XD?^GvO$U�?^M
ADCfO�]IXaO� R?BJPQf[�[DO b Aa?BJPMjYI?BA¹?^[g]-J&[D[D?^GI_BO~AaJ6Qf[DOeSZJZQfX�CfELMfUf[
EZ[�EZM:E b�b QItTQI_\EuAaJZXdADC-EuA¹cdJZXasR[d?^M:ADCIO�[aELt�O~cdE¡SPk

¥�UIUq?BAD?^JZM§ELMfU�[xQfGqADXwE b AD?^JZM b ELM�G-O6UqJPMIO�JZM+ADCIOVifMqo
NZO$Xa[~Q-[x?^MIN�ADCfOFO$[a[xO$M&AD?\EL_^_BS�AaCIOy[aELt�O6EL_^NZJPXD?BADCItëEZ[~KzJPX
¥¹XwELGf? b MIJZAaELAD?^JZMeJZM~]fEZ]-O$X$k=æ�QI_BAD?^]I_^? b EuAD?^JZM b ELM~GvO�UqJPMIO
Qf[D?BMfN{AaCIO�ELG-E b Q-[VEZ_BNPJZXa?¨AaCItìADC-EuA6¸VUIO$[ b Xa?BGvO$U�?BM�ADCfO
O$EZXD_^?^O�XyEZXxAa? b _BOP¿HELA8O$E b C@["AaO�](SPJZQ(EZUfUíÑzJPX$Y�ªDE b$b QIt�Qqo
_\EuADO�«"Ò`E�]-ELXDAD?\EL_¢]IXaJqUqQ b A¹JPM&ADJ6SZJPQIX�CfEZMfUI[$k�îg?^ R?^[D?^JZM�?\[
E�_^?¨ADAD_^O6CfELXwUqO�XeGfQqA b EZM�GvOFUqJPMIO6Qf[D?BMIN:AaCIOyEL_^NZJPXD?BADCft
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